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WORLDWIDE AFFAIRS 


BRIEFS 


SPANISH REACTOR FOR ECUADOR~--Spain will build a nuclear studies center in 
Ecuador. Thirty specialists from both countries have been participating 

in this project. Said project includes a reactor for research and training 
of personnel and a laboratory for the production of radioactive isotopes. 
Alfonso Barrera, Ecuador's ambassador in Spain, yesterday gave the technical 
specifications for the project to the president of the Nuclear Energy Board, 
Lieutenant General Olivares Baque. The carrying out of the detailed plans 
for the reactor project will be awarded to Spanish engineering firms, The 
Nuclear Energy Board also heavily participates in the training of Ecuatorian 
personnel in the peaceful use of nuclear energy in this South American coun- 
try. [Text] [Madrid EL PAIS in Spanish 18 Apr 80 p 47) 
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INDIA 


GANDHI TELLS HOUSE MORE HEAVY WATER UNITS NEEDED 


Bombay THE TiMES OF INDIA in English 28 Mar 80 p 18 








[Text] New Delhi, March 27: The Prime Minister told the Rajya Sabha 
today that it would be necessary to set up more heavy water plants to 
achieve self-sufficiency in this commodity for India's nuclear programme. 





In a written reply to Dr Lokesh Chandra and Mr Mohammed Usman Arif (both 
Cong.-I), Mre Gandhi stated that while the Nangal plant performance was 
satisfactory, that of the Tuticorin plant was affected by power failures, 
frequent interruptions in supply of synthesis gas from the fertiliser plant 
with which the heavy water plant is integrated, and labour trouble. How- 
ever, production, which began in July 1978, has since improved and has 
commenced on a regular basis. 


The heavy water plant at Baroda, started in July 1977, had to be shut 
down owing to an accident in December that year. Revamping and testing 
of the plant restarted on January 28 this year. The plant was expected 
to start regular production by April. 


The Talcher plant was mechanically complete but testing and commissioning 
had been kept in abeyance because of acute power shortage in Orissa and the 
complete shut off of pewer to the fertiliser plant, which supplied the syn- 
thesis gas. The testing and commissioning work would commence as soon as 
regular power supply to the fertiliser plant is resumed, Mrs Gandhi said. 


The Kota plant will begin production in November next year, a year after it 
is mechanically ready. 
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PAKISTAN 


NUCLEAR ENERGY PROGRAM ACHIEVES SIGNIFICANT PROGRESS 


Muscat THE COMMERCIAL in English Mar 80 Supplement pp 26, 27 


[Article by Mohsin Ali] 


[Text } 


Cold statistics sketch the 
vicak = energy scene in 
Pakistan today; and spot- 
light the need for all- vut 
efforts to tap nuclear 
power if the nation is tu 
lift the living standards 
of its 70 million people. 

Fxperts rate Pakistan, 
in terms of the use of 
energy, among the poorest 
and the most under-deve 
loped countries of the 
world. In fact, this lack of 
availability of abundant 
and cheap power is the 
prime cause of the coun- 
try’s under-devclopment 
and backwardness. 

Pakistan's per capita 
consumption, for instance, 
is barely 0.2 Tons of Cal 

Equivalent (TCE) of ener- 
gy and 150 Kwh of lec 
tricity — both of this cons- 

titute about 1/10th of the 


world average. 


How absymally low the 
consumption is, is cvident 
from the fact that in the 
United States, comparable 
figures stand at 12 (TEC) 


and §=10,000 Kkh/capita, 
per year. 
Further, the world's 


average consumption of 
electric:'ty is 1500 Kwh per 
capita and even in Asian 
countries as a whole, the 
average consumplion is 
about 300 units per year. 

Moreover, even with te- 
gard to all the conventio- 
na! sources of energy, na- 
ture has not been gencrous 
with Pakistan. 

According to official 
estimates, the country's to- 
tal gas reserves stand at 
724 million TCE (IONS 


OF COAL EQUIVA. 
LENT); coal at 230 mil- 
lion TCE, in addition to 
being of poor quality, oil 
at 56 million TCE, and 
hydal power — theorcticatly 
at 20,000 megawatts but 
only half of this i.e. 10,090 
megawatts can be econo- 
mically exploited hecause 
of the mountaneous ter- 
rain. 

Thus the country's total 
known fossil fuel reserves 
of coal, oil and gas ate so 
miniscule that these cor- 
respond to about one per 
cent of the world averape 
per head and are equal to 
only 12 tons of coal per 
head. 

This amount of energy 
is consumed in one year 
alone by an average citi- 
zen in the US. 














Ana yet to fescue tne 
masses in Pakistan from 
grinding poverty, the — pre- 
sent per capita consump 
tion of primary energy will 
have to go up four-fold by 
the year 2000. 

To raise the present per 
capita consumption 160 
Kwh to 800 Kwh by 2000 
would require, in the view 
of experts, the installation 
of 27,000 MW. 

And even if the country 
utilises its convemional 
sources to the maamum 
to produce 11,000 MW, a 
yawning gap o! 16,090 MW 
would still remain. 

This gap could only be 
filled by nuclear energy. 

This is not only a Pak- 
istani view. 

The International Ato- 
mic Energy Agency (1AE4), 


the Vienna-based organ of 
the United Nations alter 


an intensive study in 1974, 
also recommended that in 
view of the scrious limita- 
tions of conventional sout- 
ces of power, Pakistan 
should instal 16,009 MW 
of nuclear capacity by 
2000 to fill its power needs 
An additional — reason 
propelling Pakistan to 
wards nuclear cnerey is 
the escalating price of ol. 
The country’s oil import 
bill which stood at 64 inil- 
lion dollars in 1972-73 has 
soared to around $00 mil- 
lion dollars in 1978-79. 





This accounts for around 
40 per cent of the cour 
iry'’s total foreign ex- 
change camings and cons: 
tilules about 25 per cent 
of the national budget out- 
lay. 

By 1985 it is estimated 
th ecountry'’s entire foreign 
exchange carnings will po 
towards paying the rising 
oil imports bill. 

Power Stations: 

To generate nuclear pow- 
er and oversee the coun- 
try’s nuclear programme 
for peaceful purposes, the 
Pakis'ian Atomic Energy 
Commission (PAEC) was 
brought into being in 1959. 

Its first 137 MW capa- 
city plant, the Karachi 
Nuclear Power Plant 
(KANUPP) came on stream 
in 1972. Operated by 
Pakistani technicians, the 
plant meets 30 per com of 
the power requirements of 
the Karachi area with a 
population of five millions. 

A larger plant of 600 
MW capacily is now being 
built on the bank of the 
Indus river neat Chashma 
in the North-West Fron- 
tier Province. The multi- 
million dollar power plant, 
expected to be operational 
by 1983, will augment 
clectric supply in the 
northern grid of the coun- 
try, now humming with 
light and heavy industries. 


hollowing the Chashma 
plant, the country will 
need one nuclear power 
plant every alternate year, 
letting the share of nu. 
clear power grow from the 
present 137 MW to 1340 
MW in 1985, to 4940 MW 
in 1970, and to 15,935 MW 
in 2000, when the total 
generating capacity = is 
planned to be raised to 
26,400 MW. 

Nuchkar Medicine: 

Side by side, Pakistan is 
using nuclear know-how 
and technology to combat 
discases, step up agricultu: 
ral productivity, prolong 
the storage life of fuad- 
grains and fruits, aid the 
search for minerals and 
produce a corps of skilled 
nuclear scientists and tech- 
nicians to push research 
forward to improve the 
life of its people. 

Six nuclear medical cen- 
tres for example are in 
operation today in the 
hospitals at Karachi, Jam- 
shoro, Larkana, Multan, 
Lahore and Peshawar. 

Equipped with modein 
nucleonic instruments, ra- 
dioisotopes, radiation units, 
and manned by highly 
qualified physician, these 
radio-medical centres are 
treating thousands of pa- 
tients suffering from goitre, 
leukaemia, cancer, conges- 
tic cardiac faiure, angina 
ptcoris, renal calculi, hapa- 
titis ete. 








in many cases the diag 
nostic and therapeutic pro- 
cedures based on fadio- 
isotopes techniques and 
radiation sources have 
proved life-savidg. 

A most modern Institute 
of Radiotherapy and Nu 
clear Medicine (IRNUM) 
is being sot up at Pesha- 
war with a 42-bed hospi- 
tal. 

Similar nuclear medical 
facilitics for the province 
of Baluchistan will also be 
provided when a Cenire 
opens in Quetta’s Bolan 
Medical College. 
Agricu'tural Research: 


Likewise, to beef up the 
agricullural sector, the 


Nuclear Institute for Agri- 
culture and Biology (NIAB) 
was set up in 1972 at Fai- 
salabad (formerly Lyall. 
pur), to provide facilities 
in the use of atomic radi- 
ation and radioisotopes to 
scientists working in diver- 
sified areas of abricultural 
and biological sciences 


Sprawling over 200 acfes 
of farm land, the Institute, 
apart from research, af 
ranges lectures and practi- 
cal courses for the M‘Sc., 
and Ph.D, students of the 
nearby Agricultural Uni- 
versity of the Punjab. 

The Institute is also car 
rying on research aimed 
at improving the yenelic 
characteristics of wheat 


cso: 5100 


cotion and rice. the coun: 
iry’s three main crops. 

Also in prolonging the 
storage life of foodgrains 
and perishables by the use 
of ionizing radiation and 
other methods; and in 
fighting pests. and improv 
ing soil and farm produc- 
tivity, 

The Atomic Energy Ag. 
ricultural Research Centre 
at Tandojam near Hydera. 
bad in the province of 
Sind, established in 1963 
is carrying on studies on 
the application of gamm< 
itradiation on such disci: 
plines as plant genctics 
and breeding, plant physio 
logy, soil science, entomo 
logy and microbiology, 
The Centre has evolved 
high-yield varieties of rice. 

A Nuclear Institute for 
Food and Agricuiture is 
also being established at 
Tarnab is Peshawar in the 
North-West Frontier Pro- 
vince of Pakistan. {t will 
concentrate on the improve- 
ment of the sugarcane, 
fruit and tobacco crups 
gtown in the area. 


lastitute of Nuclear 
Sek .oe: 


To implement Pakistan's 
programme of the peaceful 
uses of nuclear energy 
and to provide research 
and training facilities to 
sientists and technicians, 
the Pakistan Institute of 
Nuclear Science and Tech- 
nology (PINSTECH) was 
established in 1965. 














PAKISTAN 


ENOUGH URANIUM TO BACK UP 8,000-MW CAPACITY 
Calcutta ENGINEERING WORK in English 21 Feb 80 p 15 


[Text] The current uranium resources within the country are estimated to 
be capable of supporting a first stage nuclear power programme of about 
8,000 MW installed capacity of uranium reactors. 


Of the 34,000 tonnes uranium resources (U 308) in the country, 15,000 
tonnes are considered economically exploitable at current international 
prices. 


Estimates of additional resources are placed at 27,000 tonnes of U 308. 


Disclosing this, a report of the official working group on energy policy 
says that it may be possible to support a larger programme of first stage 
reactors if the present exploration programmes yield other viable sources. 


The report expressed optimism that with the eventual introduction of fast 
breeder reactors in the subsequent stages, increased capacity can be sup- 
ported by even the known reserves of uranium. 


The most important deposits of uranium ore are located in the Singhbhum 
region of Bihar. New target areas have recently been identified in the 
crystallines of Madhya Pradesh and some significant uranium deposits have 
been discovered. Exploration efforts have revealed uraniferrous zone in 
the precambrian conglomerates in Rajasthan and structurally-controlled 
uranium deposits in parts of Central India. 


India has one of the largest reserves of thorium contained in the monazite 
deposits along the sea board and in inland places. 


The deposits are expected to yield 363,000 tonnes of thorium oxide. 
When thorium-fuelled reactors are constructed in subsequent stages of the 
nuclear programme, this resource base can support a very large capacity 


for a long time, the report says. 
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SOUTH KOREA 


BRIEFS 


NUCLEAR POWER PROJECT MODIFICATION--The government plans to undertake an 
overall modification of plans for the construction of nuclear power plants 
in connection with the nation's long-term power source plan. Energy & 
Resource Minister YANG Yun-se said on Apr 23 that "The Korean government, 
through consultations with concerned ministries, will review the overall 
matter related to nuclear power generating, except the question concerning 
the construction of Nuclear Power Units 9 and 19," Minister YANG made these 
remarks when he received a courtesy visit from Jean-Claude LENY, president 
of Framatome, who is currently visiting Korea as a member of the French 
business delegation, [Text] [Seoul CHOSON ILBO in Korean 24 Apr 80 p 2, 
Seoul U.S. Embassy Translation] 
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HUNGARY 


HUNGARIAN FIRMS PRODUCING EQUIPMENT FOR NUCLEAR POWER PLANTS 
Budapest NEPSZABADSAG in Hungarian 20, 21 Mar 80 p 5 


[Article and Interviews by Katalin Bossanyi: "New Manufacturing Branch 
Established] 


[20 Mar 80, p 5) 


[Text] The peaceful domestic use of .uclea: power is already a reality 
today. The entire country can watcl ‘e construction of the Paks Nuclear 
Power Plant and, in addition, there is i160 a possibility through the 

bi- and multilateral specialization of the CEMA-countries for our machine 
industry to become part of the domestic production of nuclear equipment, 


which is a new production branch that includes a quality change in tech- 
nology. 


We Are Delivering More and More 


The Soviet Union has the most extensive experience in the design, organi- 
zation and construction of nuclear power plants and thus, understandably, 
domestic investors wanted us to buy the Paks Nuclear Power Plant in turn- 
key condition. However, it became apparent in time that the Hungarian 
machine industry, in addition to carrying out the work of construction and 
installation, is capable of meeting the exceedingly strict technology and 
quality requirements even in a much broader area and thus can deliver more 
and more equipment, individual machines and appliances to Paks and to the 
nuclear power plants being constructed in the other socialist countries. 


Hungarian enterprises already supply 30 percent of the machines at Paks and 
this ratio may be expected to increase. 


[Question] "What is the significance today of our machine industry's 
presence?," I ask Attila Lorinczi, official of the Ministry of Metallur- 
gical and Machine Industries. 


{[Lorinczi] "The Metallurgical Plant Construction Enterprise, the Danube 
Iro: Works and the Ganz-Mavag supplied most of the steel structures. Not 











only their production and assembly but also their transportation was a 
special task: they had to be carried on apecial trailers and needed 
eapecially heavy-duty cranes unknown in domestic investments to date. But 
all of thie te only the framework of this exceptional work. We are doing 
well in the development of auxiliary establishments and aleo various machines 
and equipment are aleo continually arriving." 


In looking around the buildings under construction, the data for illustrating 
the fantastic dimensions could be cited at length, but the layman loses 
his sense of proportion at such a large project, not having a point of 
reference and seeing only that an unbelievable amount of material and 
physical and mental work is needed to carry out the tasks here. But I 
cannot resist to disclose at least the dimensions of the extraction plant. 
This huge concrete “cube,” which ie erected in front of the changed face 
of the Danube's branch at Pake, the water reservoir and the fish pond to 
be built that will use the warm water of the nuclear power plant, produces 
in a day exactly as much as Budapest's daily water consumption (the pumps 
reflect the good work at the Ganz-Mavag). My escorts add right away that 
the water returned to the river is clean, and the nuclear power plant 
environmental pollution ia less than that of a conventional power plant. 


We are entering the “empire” of the Plant and Machine Assembling Enter- 
prise (GYGV]); where more than a 1,000 employees are assembling the various 
technological levels of the 70-meter tall main building. The plumbers, 

all wearing white robes, are at work now at the main circulating system, 
which may also be considered as the artery of the nuclear plant. This also 
shows how much cleanliness and disciplined work, to the second exactness, 
ise needed by the task here. 


Rust ing--Danger of Radiation 


[Varo] “The weldings must be done and covered in such a way that oxidation 
cannot take place,” explains Janos Varo. a welder. "For if even the smallest 
surface would begin to rust here in the active zone, cobalt particles would 
be freed. This is the reason why we must make no mistakes. And since 

thie is humanly impossible, control plays an especially important role. 
Every single welding is checked by various methods. Just think: here 
where ve are standing there are alone 100,000 weldings!" 


Gyorgy Posa, director-general of the GYGV says: "Our people have been 
helping in the construction of the East German NORD nuclear plant since 

1972; it was here where they learned the special welding techniques and 
later the practical master strokes. The 120 specialists are directing and 
organizing our work at Paks. In addition, our workers are also trained 

in assembling nuclear reactors and turbines. Mass training is already taking 
place continuously here at home. We already have 736 trained welders, and 
80 of them already have a diploma proving that they are qualified to weld 
nuclear plant mater‘als. In the next months, they will be the ones who 

will occupy the key positions at Paks. 








[Posa)] “It te eapectally promising for the enterprise that those who have 
done specialty work here already possess tomorrow's technological know-how, 
All of this gives the enterprise invaluable professional opportunities in 
other taske ae well,” 


[Question] “How much does a trained welder earn for thie work?" 


[Posa| "The enterprise average is 46,000 forints a year and those working 
at Pake make as much as 53,000 forints." 


The GYGV-team is a well-organized and flexible group. They were the first 
among the assembling enterprises who started working in four shifts; this 
means that they work 8 days and have 4 days off. Last year they speeded 

up the work on thie large investment by not adhering strictly to their 
pre-planned work-schedule but, because of shortages of imported materials 
and delays in the arrivals of equipment, re-programmed their tasks daily. 
They meritoriously helped out other enterprises and thus we can say only 
good things about them. They established a plant for pre-fabricated pipes 
which increases the efficiency of the assembly here. This year they will 

be even more in the center of attention as 1980 is the year of the assembly! 


We are entering the area of the reactor room at the height of 18 meters. 
We notice the two huge cranes right away. The cassette reloading equip- 
ment will be standing here above the reactor tank. 


It Works Only Once a Year 


“We began manufacturing them according to Soviet designs; the first one 
must be finished this year, with a short deadline," says Andras Dunajezki, 
director-general of the Ganz-Mavag. 


[Question] “What does this strange machine do?" 


\Dunajezki) “Although it is considered an auxiliary investment, it has a 

key role in the operation of the nuclear plant. True, it “works” only once 
a year for a month: it re-shuffles the cassettes in the reactor that are 
gradually burning out, being full of isotopic heating fuel; it lifts out 

the used ones and puts in the new ones. Understandably, living humans 
cannot enter this room! For this reason, the 15-meter long telescopic 
manipulator that moves the cassettes, a precision equipment having many 
thousands of parts, is operated and controlled by a television monitor. 

It must do 4 very exact job, that is, it has complex instruments. The 
electronic equipment is made for us by the United Electrical Machine Factory. 


"The drained cassettes are put into a huge reservoir filled with water 

where, according to the new Hungarian laws just passed recently, they will 
be stored for several years and then will be transported back to the Soviet 
Union. The radiation-proof contairer was made by the Lang Machine Factory, 


which also made the heat exchangers for the nuclear plant's secondary 
circle and various acid-proof containers." 


10 








[Batvi] “According to the Soviet inspectors, we did first-class weldings. 
They thanked us in 4 special letter for our speedy work,” saye proudly 

Janos Batyi, the Lang Machine Pactory's technical deputy director. But 
there is a wish behind hie worde that the enterprise, which has an extensive 
background, played a bigger role in the Paks investment! He brings up, 
indeed, the old dream of the Lang Machine Factory: "Our turbines are also 
suitable for nuclear plante. We are ready with the plane and would be 

able to make blocks of even 1,000 megawatts." 


The Pake plant is being built at present with Soviet turbines. The assembly 
of the feeding units connected to the 220-megawatt turbine was recently 
started by the April 4 Machine Industrial Enterprise. Gyorgy Toth, director- 
general, speaks of the delays of imported materials that hinder continuous 
work, also mentioning that continuous assembly was made difficult last 

year as well as this year, by the fact that their working place was still 
occupied by another enterprise. This was to which Attila Lorincei, official 
of the Ministry of Metallurgical and Machine Industries, said: 


[Lorinczi] "The coordinational network plan, which includes the tasks of 
the various enterprises in monthly break-down, was ready in early March. 
This is important for us, among other things, for the machine industry's 
presence in this large project is continuous although, of course, the 
proportion and pace of the work change from year to year.” 


Three-fold Security 


The VVER 440 nuclear power plant under construction at Paks is considered 
basically a prototype. Although there are several nuclear plants of similar 
system operating in the Soviet Union and the neighboring socialist countries, 
the novelty of ours lies in the three-fold security system! D.F. Novikov, 
chief adviser in economic cooperation at the Soviet Union's embassy in 
Hungary, expresses his opinion about thie as follows: 





[Novikov] "We are satisfied with the work of the Hungarian machine indus- 
trial enterprises delivering components to Paks; a majority of them deliver 
equipment, on the basis of the bi- and multi-lateral interstate contracts, 

to other nuclear plants as well. I think that the Paks project is progressing 
adequately. The nuclear plant at Rovno, Ukraine, which is similar to the 
Hungarian plant but is further developed, will be finished this year. 

Thus our Hungarian partners are able to gain from the experiences there. 


Benefits of CEMA Cooperation 
[21 Mar 80, p 5) 


[Text] One of the economic syndicates of the CEMA-countries is the Inter- 
atomenergo, created in 1973. The Hungarian “representative” of the syndi- 
cate, which is operating as an enterprise and the headquarters of which is 
in Moscow, is the Chemiras Chemical Machine Planning and Main Assembly 


ll 





Enterprise, and ite director-general, Miklos File, is at the same time also 
the secretary of the government committee that coordinates the manufacture 
of nuclear machines. 


Organized by the INTERATOMENERGO 


[File) “The main activity of the Interatomenergo has been, until now, 
centered around international apecialization of manufacture and the prepara- 
tion of cooperation. Its task is to develop requirements of quality and 
standards of new manufacturing branches that signify tomorrow's technolo- 
gical level, to explore the capacity of the member states, to organize 
specialized deliveries of materiale and part unite necessary for nuclear 
machine manufacture, to research and develop new groups of products, and to 
purchase licenses and manufacturing processes. The syndicate will in time 
undertake mutual developments as well. At present, however, we are still 
concentrating on preparation and organization, the national member enter- 
prises applying Soviet documentations and plans locally. This was thus 

in recent years the primary task of the Cheminas as well while, at the same 
time, taking care of organizing domestic manufacture and creating the 
conditions for exporting.” 


For multilateral specialization of manufacture was in most countries 
preceded by and founded on bilateral interstate agreements. The agreement 
between the Soviet Union and Hungary, according to which we delivered 
between 1975 and 1980, based on Soviet documentations, 55-60 million rubles 
worth of nuclear machines and equipment, was made in late 1974. A smaller 
part of the exports is made up by conventional electrical equipment, made 
and developed by the Ganz Electrical Plant, which may also be used for nuclear 
power plants, but there is also a possibility to manufacture special con- 
tainers and individual machines that were not manufactured earlier by the 
Hungarian industry. The various heat exchangers, ion exchangers and 
filtering equipment are made by the April 4 Machine Industrial Enterprise. 


[Bodor| "This profile was introduced at the former chemical industrial 
machine factory at Kiskunfelegyhaza, for well-trained specialists, who were 
able to weld acid=proof steel that is indispensable in the manufacture of 
nuclear machines, worked only here in larger numbers," explains production 
manager Janos Bodor. “Based on this specialty kernel, the product struc- 
ture of the Kiskunfelegyhaza plant has completely changed, nuclear equip- 
ment constituing 70 percent of our production today." 


There Is Still Room For Improvement 
According to V.G. Glasov, the Soviet quality control organization represen- 
tative in Hungary, those in Kiskunfelegyhaza are doing an outstanding 


job, although there is still room for improvement in the organization of 
production and quality control. 
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[Seabo] "Unfortunately, the deliveries piled up in the last years of the 
plan period,” continues Lajos Szabo, technical deputy director, "Since we 
could not prepare for such a sudden increase of production, the Ministry 

of Metallurgical and Machine Industries included other enterprises=-such 

ae the Lang Machine Factory, the Vegyepezer, and the Transdanubian Petroleum 
Industry Machine Factory--in the manufacture and exporting of large containers 
as well,” 


[Question] "Ie thie new branch of manufacture economical?” 


[Seabo] “Indisputably. Our specific prices are more favorable than that 

of an NC-machine. From a national economic standpoint, our ruble production 
may aleo be considered good. The increase of production has only one 
disadvantage, namely, the large proportion of imported materials. We are 
trying to solve this problem by classifying a few special kinds of steel 
together with the Danube Iron Works. In addition, we are striving to make 
cooperational business deals with our capitalist suppliers of materials. 


"According to our earlier concepts, a larger project would have been 
realized at Kiskunfelegyhaza in the present plan period but, according to 
the signs, this will be protracted. 


"Our investment proposal was denied in 1978 by the National Bank as it was 
not yet certain then how fast the manufacture of nuclear machines will grow 
in the following years. Since then, however, multilateral specialization 
was established between the CEMA-countries and thus the bank requested us 
recently to work out a new development proposal. And, under a guarantee 

by the Ministry of Finance, we could already start with the acquisition of 
a few very much needed machines." 


[Question] "On the basis of multilateral specialization, what tasks is 
the enterprise facing?” 


[Stabo|} “We have unbeltevable possibilities! Until now, we have delivered 
equipment for the various nuclear plants one by one, and now are manufac- 
turing and further developing complete water operating circles. This is 

a huge step forward. We have recently established a mutual developing 
syndicate with the GAMMA, which makes precision instruments. A West German 
company also joined the syndicate: we purchased chemical water technology 
from them. I personally expect a great deal from the unfolding of systematic 
development. Although the manufacture of nuclear plant equipment is in 
itself good business but its character is such that it gives an opportunity 
only for small or medium-scale production. On this basis, however, ve 

are already able to manufacture any high-quali.y chemical processing 
equipment! This is the real and foreseeable advantage of this progran.” 


The CEMA-countries, in addition to the Soviet Union, will build a network 
of nuclear plants in the next 10 years, producing about 37,000 megawatts 
of energy. One of the conditions of realizing this huge project was the 
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multilateral product specialization in manufacturing nuclear equipment, 
The agreement was signed by the member states in 1979. 


Rapid Preparations 


Saye br Janoe Helceman, Deputy Minieter of Metallurgical and Machine 
Induaetries: 


[Heiceman| ‘Hungary hae no interest in manufacturing the reactor's main 
unite. Primarily, we strived to prepare ourselves for the long-range 
manufacture of products that do not require large investment sums and 
matec:iale but rather those built on the existing industrial iase. Thus 

we specialized in products that have less weight and value, tnat are more 
complex and precise and that require more intellectual investment. Such 
are, for exemple, the various special machine tools, which are suitable 

for the repair and maintenance of reactors and steam generators, servicing 
and manipulating equipment, complete water treatment loops, control consoles, 
and heat exchangers.” 


Question) ‘To what extent do we participate in this broad international 
program?” 


[Heiceman|) “In the next 10 years we will ship about 600 million rubles 
worth of nuclear equipment to the Soviet Union and the other socialist 
countries. According to the agreement, our enterprises participating 

in the manufacture of nuclear machines are classified separately. And those 
which earn this special status can compete in any country, not only in this 
area but aleo in that of the most up-to-date machine manufacture in the 
chemical, heavy machine and food industries. It is worth to know how our 
enterprises prepare themselves for this program, which is interesting both 
as far ae technology and the economy is concerned and which means a beauti- 
ful task. We have already referred to essence of the Ganz-Mavag's cassette 
reloading equipment. Andras Dunajazki, director-general, is acquainting 
us with the conditions of organizing the manufacture. 


“We have established a special department of development for the domestic 
application of Soviet technology. We have just received the plans that 
vere up-dated along-the-way, and in a few months we must build the Paks 
prototype of the cassette reloader. In the next 10 years we will manufac- 
ture 50-60 euch complex machines for the other socialist countries." 


[Question] “Does the cassette reloader require an investment?" 


|[Heiczman| ‘We were able to include it in our reconstruction program, 

for this is one way to economically change a product. We purchased a few 
special processing machines and reconstructed our large hall with the help 
of the Shaft Construction Enterprise.” 
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The Lang Machine Factory moved its industrial food complex to its regional 
plant and thus it made room in ite main plant in Budapest for nuclear 
equipment. 


[Question] "In addition to heat exchangers, what other products do you 
manufacture?,' I asked Janos Batyi, deputy director-general. 





[Batyi] "We make huge containere and steel structures needed for the 
nuclear plant's security equipment, including, for inatance, that huge 
steel cloak in which the reactor is placed during repair." Janos Batyt 
also added that the heat control technology is deficient in almost all of 
the large domestic enterprises which take part in the program. Through the 
present potencials for development, there is no possibility for individual 
investments however, they would get further ahead if they united. 


On the basis of multilateral specialization, the Special Machine Factory 
of the Csepel Works manufactures lifting equipment and repairing and 
assembling machines. Albin Keresztes, the economic manager, says: 


[Keresztes] "A S5-million forint project is being finished at our heavy 
machine plant at Kaposvar. This plant will make special drilling equip- 
ment. These machines will repair the pipes of the heat exchangers in the 
radioactive zone. A TV camera guides the machine to the defective pipe, 
which then drills and welde it. It must work with millimeter precision. 
In addition, we also manufacture machine tools for tightening the bolts 
on the reactor's cover." 


According To The Earlier Pace 


In addition to the special enterprises mentioned, the Ministry of Metai- 
lurgical and Machine Industries is including in the program other factories 
as well and thus, through internal cooperations, the enterprises can prepare 
for next year's increased deliveries with smaller investments and more 
flexibility. 


The opinion of D.F. Novikov, chief adviser, and V.V. Kulikov, representative 
in Hungary of the Atomenergoexport, about the Hungarian applications to 

date and about the quality of work done by Hungarian factories is favorable. 
It may also be added that we have overcome the initial hurdles of documenta- 
tion exchange, although a closer cooperation between the Soviet planners 

and Cheminas will continue to be necessary. They emphasized that the 
nuclear power plant construction program planned for the next decade is 
being realized according to a pace set earlier and thus the enterprises 
taking part in the specialized manufacture of machines have an adequate 
market background, and their production program is easy to organize. 


9414 
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FEDERAL REPUBLIC OF GERMANY 


ADVANCED PRESSURIZED WATER REACTOR STUDIED 
Duesseldorf HANDELSBLATT in German 9 Apr 80 p 21 
|Article: “Uranium Used Well Even Without Rapid Breeder") 


[Text] The experte still do not appear to have found the 
best possible concept for energy supply by means of nuclear 
energy for the FRG. The s*raight-line path from the genera- 
tion of light water reactors directly to a uranium-conserving 
generation of sodium-coolec rapid breeders no longer needs 

to be viewed as the main objective, as was recently made 
clear at the Reactor Conference ‘80 of the Nuclear Society 
and of the Atomic Forum in Berlin. 


The nuclear research center in Karleruhe (KfK) reported on studies of a 
so-called advanced pressurized water reactor which could contribute to a 
considerable conservation in nuclear fuel stocks as a result of a high 
conversion rate--that is, the capacity to produce the nuclear fuel plu- 
tonium 239 from Uranium 238. 


The special advantages of this reactor type exist, on the one hand, in the 
full use of the presently used pressurized water systems and the established 
light water reactor technologies and, on the other hand, in a relatively 
short-term realization capacity. The technical prerequisites for realizing 
this reactor type were studied by the KfK together with the Kraftwerk Union 
[KWL]. 


Based upon American experiences in the 1970's with the Shippingport Reactor, 
a etudy was made opening the possibility for converting existing pressurized 
water nuclear power plants accordingly. Whereas the American expertences 
were based upon the thorium-uranium 233 nuclear fuel cycle, in the present 
study the uraniumplutonium nuclear fuel cycle already used today in light 
water reactors was investigated. The results of the Karlsruhe researchers 
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show that conversion rates of 0.9 percent or more can be expected by using 
an enriched nuclear ‘uel of 7 to 7.5 percent plutonium or 8 percent uranium 
235 inetead of the previously common 3 percent and by using a considerably 
more dense fuel rod packing. With this, the utilization of fuels could be 
increased five-fold by increasing the production of plutonium in today's 
light water reactors. 


The study had the following objectives: use of commercially available light 
water reactor technologies, the conversion of plants already in operation, 
and the sue of an established nuclear fuel cycle including the reprocessing 
of burnt-out nuclear fuels. 


The following problems, which are supposed to be solved by KfK as part of a 
multiple-year development program with the KWK, were identified as those 
which still have to be overcome for the technical realization of the re- 
actor type: guaranteeing an inherently stable regular behavior of the 
reactor by a sufficiently negative coolant coefficient; assuring the re- 
moval of heat even in the case of accidents; assuring the reintroduction 

of coolants to the reactor core after there has been a loss of coolant 

due to an accident; as well as a reliable operating behavior of the fuel 
elements at high levels of burning. 


Previous strategic considerations assumed that an optimal utilization of 
fuels results only from the combined use of light water and breeder re- 
actors. The new considerations, however, show that similar fuel conserva- 
tion can be achieved by a combination of rapid breeder reactors and ad- 
vanced pressurized water reactors. 


The advantage of being able to use the known light water reactor concept 

at higher conversion rates for a considerable portion of the reactor plants 
is dampened by the disadvantage of not being able to achieve import in- 
dependence in the nuclear fuel field for a number of decades hence because 
the plutonium formed in the light water reactors would not be used ex- 
clusively for fueling fast breeder reactors. As stated guardedly by the 
Karlsruhe experts, the pressurized water reactor would be no competition 
to the fast breeder reactor which will become effective over the longer 
run. But it could already contribute to better utilization of uranium 

for the near future, they assured. 


9527 
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ITALY 


OPPOSITION VOICES DEMANDS ON NUCLEAR POWER PLANTS 
ULL Secretary General's Position 
Rome LAVORO ITALIANO in Italian 1 Feb 80 pp 6, 7 


[Article by Giorgio Benvenuto: "When There Is a Deep Ravine at the Bottom of 
the Shortcut--Nuclear Safety: From Venice, an Insufficient Reply With an In- 
adequate Method--the Speech by the Secretary General of the UIL (Italian 
Union of Labor)" | 


(Text) The reasons for the crisis in which, for some time now, this country 
has been struggling are by now well-known. They are structural reasons, as 
is now said, with an abused term, and I believe that we all agree on this 
point; the differences, such as they are, have to do with the responsibili- 
ties of the social and political personages who by their choices and behav- 
ior combine to form the decisions. But what seems curious and singular in 
the Italian matter is the fact that the groups who run things, far from re- 
solving the dispute about who is most responsible for the troubles we are 
going through, show a great capacity for continually reshuffling the cards 
on the table without any concern for the fact that the table is tottering 
and risks crashing to the ground. The important thing is that the game con- 
tinue and tiat there always be new spectacular entrances onto the stage. 

But to get away from metaphor: it is true that there is a crisis and that it 
is a deep one, but it is also true that if it were resolved, an entire soc- 
ial and intellectual class would go into crisis in its turn. And this class 
probably coincides largely with the groups that run this country. [It lives 
and vegetates in the “culture of crisis": it needs it like bread, because 
only in it does it safeguard its own survival. It has in a way constructed 
the rules of the game of a gigantic “alley economy,” and it needs the pheno- 
menon to be analyzed, studied, discussed and also criticized from every 
point of view. But the fundamental condition is that it not be removed. 
Otherwise, what would the sociologists, the economists, the cultural anthro- 
pologists, the wizards, the electoral errand boys and the demagogues do? 

The important thing for all these people to to keep going in some way. The 
underground economy has one great value: it hides the problems too, and thus 
one does not run the risk of anyone's solving them. 


The great ally of this black market in which the culture of crisis rages is 
naturally nongovernment. And this alliance, which is the effect of a con- 
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siderable but circumscribed crisis, is becoming the cause of a far greater 
and far less comprehensible crisis. I wanted to present these reflections 
as a foreword, thinking about two affairs that directly or indirectly have 
to do with the problem which this conference is discussing. 


The first is of immediate relevance, and concerns the way in which the rela- 
tionship with Confindustria [General Confederation of Italian Industry] on 
the problem of energy is advancing. No more than a month ago, Confindustria 
woke up from a long lethargy and proposed three-way meetings on the problem 
of energy policy. We reply that this is an excellent thing, because it fin- 
ally enables us to emerge from vagueness on so important and decisive a 
question. Thus we got to the point of announcing to the president of the 
council, with a great many joint letters, that the social parties will first 
discuss between themselves and would then ask to talk about it together with 
the government. The meeting was held in great pomp, but Confindustria 
stragely came forward with a document full, as usual, of macroeconomic pro- 
jections with which it was desired to demonstrate that either the relations 
between the social classes are modified, through reduction of real pay, or 
else it is useless to talk about all the rest: that is, about energy. All 
this is hallucinating, but the important thing for Confindustria is to gain 
time. And for us, to note another missed opportunity. 


Not dissimilar is the mechanism that led to this national conference. You 
will recall how the proposal was born: as the ideological (and not only ide- 
ological) guerrilla warfare on the nuclear question got rougher, we proposed 
that the government call a national conference on energy, in which all the 
social parties would be fully involved, so that the terms of this question 
might be clear and the premises for operative decisions could thus be cre- 
ated. At that point, everyone would have taken on his own responsibilities. 
For us, holding such a conference would have meant agreeing to discuss seri- 
ously a real national energy plan, in which the problem of nuclear safety is 
obviously only one aspect. Our proposal was incorporated into the economic 
program of acting president Craxi, and once that attempt was exhausted, it 
was carried over, in an abridged form, into Cossiga's program. Thus, a po- 
litical proposal was transformed into an administrative juggling act. Dis- 
cussing the offshoots of a problem is like taking it for granted that the 
problem should not and cannot be solved. The important thing here is to 
gain time--until the municipal elections, if possible. How could you think 
that the Christian Democrats have the least intention of making choices in 
this area before the film "The China Syndrome" is taken out of circula- 
tion? 


I believe that this manner of proceeding is frustrating both for us, who 
want to have all the elements of the energy question and who have great un- 
certainties about the nuclear choice, and for those sectors of the industri- 
al culture who have been dicecting their work and their research energies 
toward this choice for years. 


In the search for this shortcut, the fact that too much cunning ends by 
boomeranging back onto those who use it was not taken into account. I have 
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great respect for all the members of the Salvetti committee, but the opera- 
tion that was carried out with the establishment of this committee is frank- 
ly not acceptable. Lt was an attempt to combine scientific respectability 
with political pluralism so that the outcome would not be subject to doubt, 
though at the same time a certain internal dialectic could not be denied. 

In a few months (too few, no one can honestly deny), the effect was 
achieved, But it seems to us that it was a very skimpy operation. 


And let us speak the truth: to whom is it of any use except to the champions 
of nongovernment and of the logic of putting-off? I believe the fact should 
be noted that there has been a profound renewal of methods and of men (for 
their quality and probity) at the head of ENEL [National Electric Power 
Agency] and of the CNEN [National Nuclear Fnergy Commission]. But I ask my- 
self and | ask them: what results do they think will follow from the fact 
that ENEL and the CNEN, which are institutionally interested in the nuclear 
choice, are guaranteeing to themselves that the construction of nuclear pow- 
er plants is an excellent thing? Is it possible for a magistrate to be able 
to judge serenely a case that involves himself or his own relative? 


lt is therefore obvious that the Salvetti committee is destined to bear the 
burden of the ambiguity of the political logic that has generated it. I 
would like to emphasize clearly that this is not a clear and determined pro- 
nuclear logic, but simply the logic of the putting-off of any decision. In 
the attitude of some, its results serve to insinuate the doubt that maybe 
this "Chinese syndrome" is not so serious as it seems, and that between one 
film and the next, the debate goes forward. The fact that energy policy is 
not going forward is quite another matter. Of course, it is true that the 
commission set up by Carter (and instituted with very different political 
guarantees) has set some serious conditions on continuation of nuclear en- 
terprises after the Harrisburg incident; and it is likewise true that lic- 
ensing for putting new plants into service has been suspended for 1980. But 
it is also true--some will think-- that the world is beautiful because it is 
various. 


In any case, the guarantees that the trade union had particularly insisted 
on were not given attentive analysis, and exhaustive replies to the questions 
that we had posed did not come. 


Indeed, they remain open: the problems of the maturity of the nuclear indus- 
trial system--that is, of the reliability of the electromechanical firms; 
the question of the tendency to express the impact and the health and envi- 
ronmental consequences in money terms--a tendency that is emerging on the 
international level and that has already found some diligent spokesmen in 
some ministries, naturally with the clearest opposition from the trade un- 
ion; the specific problems relative to the capacity of the Italian economic 
system to cope with the questions connected not only with production but al- 
so with management of nuclear electric power plants. 


The legislative instruments are outdated and bureaucratic and correspond to 
the outlook of the small plants of the 1960's. At Caorso, the contract-let- 
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ting for construction of the power plant went to 18 stages, and this is not 
the only serious difficulty that has occurred in the building and management 
of that installation. 


Every formal public guarantee collapses in the face of the knowledge of what 
the effective availability is for the means, men, and organization capable 
of honoring those guarantees. Furthermore, the inaccurate knowledge of the 
environmental characteristics and the structural deficiencies in this regard 
--one thinks of the declarations made several times by the geologists--con- 
stitute one of the most obvious examples of the difficulties of being able 
to really provide those guarantees. 


As is known, instruments for furnishing guarantees are provided for by the 
still insufficient rule-making procedure. I refer, for example, to the In- 
terministerial Council for Coordination and Consultation, which is supposed 
to carry out functions in the field of health and environmental safety. One 
might ask oneself, in this case, why this council has never been activated: 
it has not met for several years, but it could have furnished some kind of 
continuity of information, probably not suspected of partiality, to the Sal- 
vetti committee itself. 


But these are only a few aspects of the problem that | wanted to clarify and 
which others will certainly expand upon with greater attention. What I want 
to stress is the political dimension of the overall problem of energy pol- 
icy, of which the problem of nuclear safety is only one aspect. We are 
ready to face the problem as a whole with full and direct responsibility, 
but we want it to be clear that what is involved is not just a technical 
problem but a question that speaks to the very nature of our country's demo- 
cratic system. 


But it is necessary for everyone to do his part thoroughly-~-in the first 
place, the government, which cannot delude itself by thinking it can hide 
behind the limitations and ambiguities of fact with which this conference is 
burdened and put off once again any political desire to face seriously the 
problem of working out < real national energy plan. Secondly, Confindustria, 
which may not delude itself by thinking it can go on with the three-card 
game with any credibility: let the dialog be resumed in a serious manner, 
and as for us, we are ready to come to a three-way meeting that could have a 
truly operative character, but always onthe principle, naturally, that the 
decisive word is up to Parliament. 


But we have the duty, nonetheless, to speak out unequivocally to those sec- 
tors of industry and of the culture that are heavily penalized by the pro- 
traction of this situation of uncertainty. They can and should count on our 
good faith and on our trustworthiness as political interlocutors. We have 
the necessity, in addition to the duty, of establishing with them relations 
of full faithfulness and mutual trust: they must know that we have no inter- 
est in seeing a great patrimony of culture and of creative and administra- 
tive capacity sacrificed. We are prepared to face with them, step by step, 
the difficulties that already exist and that will arise. For us, the nucle- 
are question is not reducible to an ideological referendum of pros and cons. 
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Our desire to understand in order to be able to reach decisions together is 
certainly stronger than any dilettantistic urge to oppose. And this is a 
common datum that this initiative too can restore to us. The rest is a 
question of political will and of making a system of democracy function as it 
should, 


Opposition in Puglia 


Bari GAZZETTA DEL MEZZOGLORNO in Italian 26 Mar 80 p 4 


\Article: "Controversial Document after an Assembly--Italia Nostra Is 
Against the Nuclear Choice in Puglia--a Regional Energy Plan Based on Accu- 
rate Forecasts of Future Consumption Is Called for--'No' to the Coal-Fired 
Power Plant at Taranto"|] 


[Text] The Puglia regional council of the Italia Nostra [Our Italy] associ- 
ation, after a broad and far-reaching discussion of the problem of nuclear 
or coal-fired power plants probably to be built in Puglia, has confirmed its 
earlier decisions against the so-called “nuclear choice" and has made the 
most forceful protest--as stated in a communique--against the Assembly of 
the Puglia Region for being the first and only one of all the Regions of 
Italy to make hasty decisions, not taking any account of the desire of the 
local administrations, the destiny and purposes of the territories involved 
in the siting of the nuclear power plants. In addition, it denounces the 
practice, established for some time now, of concentrating in the hands of 
the CNEN the handling of and jursidiction over all the nuclear problems, re- 
moving them from the jurisdiction of other bodies--first of all, the Higher 
Institute of Health. 


As regards the possible construction of coal-fired power plants, Italia Nos- 
tra expresses on a preliminary basis its own opposition to construction of 
megaplants which inherently bring high pollution rates. 


It therefore asks: that before new power plants are talked about, there be 
studies toward a serious regional energy plan, based on accurate forecasts 
of future consumption, to be presented clearly to public opinion; that plan- 
ning for construction of any new power plant be initiated only if the plant 
is recognized by said plan as being useful and necessary; that before going 
on to the construction phase for any such power plant, an “environmental im- 
pact’ study be made, and that all the work that may prove necessary in order 
to eliminate any possible negative consequences of said impact be planned 
for, especially as regards pollution; that such work be financed before the 
work relative to the power plant, and that it be carried out before or si- 
multaneously with construction; that the problem of professional retraining 
of the skilled workmen and the technicians be faced at once, with the insti- 
tution of occupational schools (or strengthening of the existing ones), so 
as to be able to prepare the skilled workers in time; that on account of the 
interests of the social groups that it represents and the institutional 

goals that it pursues, the Italia Nostra Association be designated as the 
natural interlocutor for the Puglia Region. 











Finally=-the document concludes--as8 regards the coal-fired power plant 
planned for Taranto, the regional council of Italia Nostra calle the atten- 
tion of the competent organieme to the already deteriorated environmental 
Situation that makes, a8 has already been demonestrated by authoritative sci- 
entists, even the installation of new industrial plants with low pollution 
rates incompatible, not to mention the precarious state of the territory's 
historical and artistic patrimony, especially the cliff frescoes, which are 
irreparably condemned to fast deterioration because of alteration of the en- 
vironmental balance through the pollution produced by the existing indus- 
tries 


Opposition in Basilicata 
Bari GAZZETTA DEL MEZZOGIORNO in Italian 20 Mar 80 p 8 


[Article: “The Protest Takes Shape--No to Nuclear--General Strike in Sti- 
gliano--the Town Council in Permanent Session") 


[Text] Stigliano (G.de Sanctis)--The state of agitation over the installation of 
4 nuclear plant continues in Stigliano. A democratic committee has been set 

up in Stigliano for defense and development of the inner areas, and all the 
parties have joined it, with attorney De Lucia representing the DC [Chris- 

tian Democratic Party]; Prof Rienzi, the PCI; attorney Del Monte, the PS! 
[italian Socialist Party]; and Bisignani, the PSDI [Italian Social Democrat- 

ic Party]; as well as the representatives of the various social groups-- 
craftemen, merchants, [illegible], of the schools, and for the clergy, 

Father De Santis. 


Among the many initiatives proposed, a general strike was decided on today, 
in confirmation of the opposition to installation of the uranium and pluto- 
nium plant in Basilicata, and particularly, in the area of Stigliano. 


The opposition is not unfounded and irrational, which is the idea that some 
want to propagate, but an opposition urged on account of the enormous risks 
that the installation would involve. Above all, the safety conditions for 

protecting the health and safety of the populations concerned do not exist. 


As regards the plutonium, Parliament must express itself. In addition to 
these motives of a general nature, there are others that touch the Stigliano 
community very closely--specifically, those that relate to the incompatibil- 
ity of the installation and the agricultural development of the zone chosen, 
as well as the urban development of the residential district. 


At the conclusion of the demonstration--called, as was said, for today-~it 
was decided that a delegation should go to Potenza to present the reasons 
for opposition and to ask that the Regional Council immediately take a stand 
in opposition also. 


The Town Council of Stigliano was urgently called into perm nent session as 
@ sign of solidarity and protest, and also in order to coordinate the initi- 
atives to be taken 





Puglia Regional President's Position 


Bari GAZZETIA DEL MEZZOGLIORNO in Italian 1 Mar 80 pp 1, 20 


| iInterview with Regional President Quarta by Franco Ferorelli: "Power Plante 
in Pugita=-Quarta: 'l asked in Exchange...for Protection of the Coata, Other 
industries, More Water, Methane'==-the Reasons for These Surprise Counterparts"| 


[Text] The Regions have succeeded in obtaining a postponement of the nucle-~ 
ar power plante by the government. Committees with equal representation 
from the Regione, ENFL and the CNEN will discuss the "site map" anew and 
supplement it, to pinpoint the site localities. This, as is known, was the 
outcome of the meeting of the Interregional Committee held at the Ministry 
of the Budget, with minister Andreatta present. As a practical matter, the 
proposal contained in the agenda approved by the Puglia Regional Council 
last Tuesday was adopted. But there is a new element. 


The president of the Region, Quarta, who together with vice president Romano 
represented Puglia on the Interregional Committee, unexpectedly presented 
several undebatable “conditions” on which would depend Puglia's availability 
for receiving the projected power plant. They involve government commit- 
ments for solution of several structural problems that Puglia has (protec- 
tion of the coasts, industrial installations, water supply, methanization). 


These requests were not spoken of either in the recent regional conference 
or in the debate in the Council. We therefore asked president Quarta sever- 
al questions in order to learn more about them. 


[Question] What exactly is the position of the Puglia Region? 


|[Answer| We put forward the detailed-study requests contained in the agenda 
approved by the Council, and our position was adopted. In addition, in view 
of the position taken by the other Regions, it seemed advisable to me to 
make it clear in unequivocal terms that the conditional-possibility stance 
taken by the Puglia Region was strictly tied to the other Regions’ adopting 
an analogous attitude. That is, either there was the will to make, all to- 
gether, a contribution to solution of the country's energy problems, and in 
such case Puglia would have declared itself available to receive the nuclear 
power plant, or else it would not be possible to count on our region, be- 
cause the southern populations would not have paid an open-ended price for 
the industrialization of the North. I also made it clear that the defini- 
tive resolution would have to concern all the Regions together, simultane- 
ously, without discriminatory shifts in time phases. 


[Question] And the counterparts requested? 


[Answer] I specified that the government also could not shirk the duty to 
orient public and private investment for new industrial initiatives toward 
the regions that were available to receive the new power plants, since it is 
not conceivable that nuclear installations should be built in the South 





while industrial expansion continues in the North The Region's availability 
also had to entail particular commitments by the government to achieve sev- 
eral fundamental objectives of regional policy. Among these are the pilor 
project for protection of the Puglia coaste from heavy seas; an overall plan 
for methanization of Puglia; special orders from state industries for 
Puglia's economic operators; and a commitment by the neighboring Regions to 
solution of Puglia's water probleme. 


[Question] Why were these “counterparts” brought out all of a sudden, with- 
out prior consultation, without a mandate from the Regional Council, without 
the opinions of the communes concerned’ And why these four, and not, for 
the sake of argument, others? 


[Anewer| These requests came out after evaluation of the position of the 
other Regions, both in order to make everyone aware of his own responsibdili- 
ties, and to keep anyone from assuming that Puglia would take a submissive 
position. In addition, I made them with the intention of interpreting the 
opinion of the Puglia community, which I know is very interested in solution 
of these fundamental problems of our region. 
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DESLGN, CONSTRUCTION FEATURES OF CAORSO NUCLEAR POWER PLANT 
Milan ENERGIA NUCLEARE in English Jan 80 pp 34-51 


[Text } 


ABSTRACT — This article deseribes the main aspects of the design, shop-fabrication and site-inetallation of high- 
arenyth steel hea: y structural embedmenta tunerted into thick reinforced concrete walls located in the dry well of 
modern nuclear power stations equipped with borling water reactors, ewch as the ENEL's - Ente Nazionale per U' Ener- 
gia Blettvica, Maly, Caorso plant (BWR, Mark 2, S40 MW (e)), to which specific reference ia made, Such maanive 
fructural unite are required to vothtand the mperwhip induced loadings, as well as the time-dependent forces gen- 
crated by the main active-passive equipments that are connected to the high-energy lines and are exsentral to safely 


KIASSUNTO. Grandi inserti strutturali montati nel pozzo secco di impianti nuclear. /n questo 
articolo rengone deacritti 1 principal: axpett: della progettazione, fabbrwarione ¢ montaggio di grands inserts in 
acevao ad alta reaistenza montaty m pare «pease di calceatruzzo armato all interno del porto ercco di moderns wn- 
prant: clettronuclears equi paggiats con reattors ad acqua bollente, quale Cimpranto dell ENEL (Bnte Nazvonale 
per U Brnerqra Bletirica) di Caorso (BWR, Mark 2, 840 MW(e)), cui m fa apecifico riferimento, Tali masncce 
unita struttural: hanno la funzione di sostenere i caricht indotth da « mpe-whips ¢ quelli variabil nel tempo 
doruti ai principals components attier-pasmer connesm alle linee di alta energia cd exsennial: ai fim della sourersa. 


Massive structural embedments 
in the dry well of nuclear installations 


N. Crucitti 
AMN Impranti per |’ Energia - Genova (Italy) 


1. GENERAL 


The protection of the essential components with. 





in the drywell of modern nuclear power stations, 
in accordance with the safety requirements and the 
regulatory positions as identified in the ABC-RG. 
1.46 (1), * provided through a number of pipe-whip 
restraints that follow the configuration of specific 
piping systems 





Owing to the high impact loadings generated in the 
case of a pipe-whip event as well as the limited 
room available (2) during the mechanical installa. 
tion phases, sizing and shaping steel structures 
for supportin’ functions (3) require a considerable 
amount of engineering work. 
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ln particular, « substantial effort inay be necessary 
for designing the end connections of the steel 
be ame, inetalied within the drywell, thet terminate 


i sto adjacent civil structures since, depending upon 
the etrese calculations as well as upon the inter. 


faces between the civil constructor and the me 
chanical erector, rather complicated configurations 
may result as final design solutions 

A category of end connections reflecting the fea 
tures identified above consmte of the Reactor 
Pressure Vessel (RPV) reinforced concrete pedestal 
embedmenta 

Specific reference i# made herein to the Caorso 
(Italy), BWR. Mark 2 - 640 MW(e), nuclear power 
station. 


The stee] embedmenta of the reactor pressure 
vessel (RPV) pedestal (fig 1) are massive unite 
conmsting of « formed reinforcing plate with a 
welded box-type attachment (fig. 2). 
In order to permit possible relocation and/or addi. 
tion of such embedments dunng progression of the 
mechanical demgn as well as of the licensing nego 
tations, a continuous series of 43 mm diameter 
anchor bolts has been embedded into the pedestal 
upper portion following a ~ 200 mm side squared 
pattern (fig. 1). 
A typical embedded anchor bolt » shown in fig 3. 
The pi me function of these embedments i to 
provide adequate structural support and anchorage 
for the high energy lines and associated pumps, 
valves, hangers, hydraulic snubbers and pipe whip 
restraint, including seating to some of the radially 
installed beams 
All embedments shal! be capable to withstand both 
static and dynamic loads generated by the equip- 
ments installed in the drywell, as well as the im- 
pact loads resulting from any pipe whip situation, 
including the semmic induced disturbances that are 
likely to occur during the plant operation. The con- 
figuration of « typical massive embedded unit is 
shown in fig 4 wherein the projecting bolts, the 
formed reinforcing plate and the cantilever attach- 
See aes 
neon 
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The adoption of the embedded bolt solution is 3. DESIGN 

aetel also to provide, as a secondary function, 3.1. STRUCTURAL DESIGN CRITERIA 

seating for temporary scaffolding and provisonal 

hardware necessary for positioning vid installing The structural system which supports the pipe 

the mechanical equipments and steel structures -whip restraints consists primarily of « serves of ra- 

within the drywell, The as-built configuration of dially onented beame located in the drywell (fig |) 

the anchor bolts and typical massive steel embedded In most cases these beams are simply supporter 

units are shown in fig. 5. at their outer ends by the primary containment 
wall to accomodate thermal expansion movement+ 

—— and rigidly clamped at their inner ends by the 

biological shield wall or the reactor pressure vesse! 

podestal 

All inner end connections are demgned to withstand 

vertical, horizontal and axial loads, vertical and 

horizontal bending moments. torsional moments 


























“ 
| se | oles 100 The redial beams are primarily designed to rest 
a the following load categories 
fig. 3 - Typical (43 mm rebar anchor Bort. pipe whip restraints loads 


pipe crushing impact loads 





eg 








bliowdown flunl jet impingement consequent 
upon postulate! pipe ruptures 
dead joade 


life loarcte 


Such load categories and their magnitude are nlen 
tified awl caleulateld through the pipe rupture 
damage analyew (4) whieh leads to a detailed 
evaluation of the dvnamin effects of the pipe whip 
[5) in onler to achieve the maximum protection of 
apecific syeteme=, including the primary contain 
ment, in the eveat of & pipe rupture 

Such protection can be effected by means of an 
mlequate structural avetem capable to assure @ safe 
operation of these essential equipments that are 
necessary, upon the ov urrence anv postulated 
rupture. to provide shutdown capabilities, that is 


mamntammg the ability to scram the reactor 








me, COMCeETE Caste 


haimtaming sufovent emergency core Conlin 


svatem (ECCS) 


mamtaining the primary containment iitegrty 
and isolation capability to limit the offsite radia: 
tion releases: 


Buch structural svetem is a complex ayatom which 
consete primarily of a number of pipe-whip re 
strainte, massive atee] structures, honeycomb-cell 
energy absorbing material modules and hydraulic 
snubbers 


The pipe-whip restraints, as differentiated from the 
piping supports, are designed to function and carry 
loads for an extremely low probability failure in 
the Reactor Coolant and Pressure Boundary 
(RCPB) 

The RCPB piping integrity does not depend on the 
pipe whip restraints during normal, upset, emer 
genev ated faulted conditions as defined in article 


mt, SOwrens 
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Fig. § - Close-up view of the anchor bolts projecting outside 
the RPV reinforced concrete oedestal. and typical massive 


structural embedded 


unite of the as-instatied condition and 


prior to final concrete casting 


NE-SIIS of the ASVWE - Boiler and Preesure Vessel 
Coie, Section 3, but it rehes on the piping supports 
in order to mamtam the actual stress level within 
the allowable desiyn values, since the pipe-whip 
restraints shall in no way modify the RCPB piping 
stresees during any reactor operation mode and 
commlition 

The pipe-whip restraints act as energy absorbing 
elements. and are epecifically desagned, fabricated, 
tester| and installed to provide assurance that rup- 
tured pipe movements are limited and controlled (6) 
«© that no impact with critical equipments and mis- 
siles onginated from the pipe failure are allowed. 
As such, the pipe-whip restramts are only subjected 
to an once-in-the lifetime loading and the local 
deformations, which occur following an impact on 
both the pipe and restraints, do not affect the 
RCPB integrity 

Therefore. for design purposes, the pipe break event 
ws considered to give place to a faulted condition 
aul the piping, the pipe-whip restraints and the 
stee! structures that ultumately withstand the pipe 
farlure indy ed loads are analysed accordingly. 





In order to successfully perform the design of such 
structures, it is necessary to develop analytical 
methods to determine the energy dissipation in the 
piping systems and the pipe-whip restraints. 
The dynamic effects of any pipe-whip event are to 
be evaluated through the following steps: 


identification of postulated break locations 


- thrust-time forcing functions at the break loca- 
tion points 

— determination of the pipe-whip restraints load- 
ings for the design of the supporting steel structures 
and of the pipe deflections for use as inputs for 
the pipe movement study. 

In most cases, the evaluation of the pipe-whip 
restraints loadings shows that the order of magni- 
tude of the resulting dynamic forces 1s quite large 
for specific high energy lines and, therefore, the 
ability to withstand such loads in accordance with 
the RCPB protection requirements as identified 
above require highly reliable steel structures as to 
design, material selection, fabrication, inspection, 
installation and Quality Assurance. 
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RADIALLY INSTALLEO @64m 


v 


REINFORCED CONCRETE PEDESTAL 


¢ q ney 


Fig. 6 - Configuration of « typical embedded unit tor radially 
installed beam end-connection at the RPV pedestal and inter- 
face loads. 





The fabrication drawings are shown in fig. 7 and 
the design applied loads resulting from the damage 
analysis of the pipe-whip restraint structural sys- 
tem are the following: 


These requirements are emphasized in the areas 
where the radially oriented beams are to be joined, 
through their end connections to the civil structures, 
(lue to the presence of the steel-concrete inter- 
faces. 


F, = 87998 kg (1) 
The design loads for these end-connectious, effected 


hy the massive embedded box-type units as de- M, = 237 958 - 10° kg - mm (2) 
xerbed herein, are the following, F, = 353.354 kg (3) 

pipe-whip restraints loads 
M, = 87850 -10° kg - mm (4) 


- pipe crushing impact loads 


mince the contribution of the other load categories The allowable stress for the steel plates in bending 
is nunimal. is 


3.2. DESIGN METHOD On. = 0.9 x Oy = 36 kg/mm* 
pi.) 


(5) 


The sizing calculations of a typical massive steel 


embedment, shown in fig. 6, is presented herein as- 
vaming that all anchor bolts act as tension mem- 
bers, the RPV pedestal cylindrical surface is con- 
sidered a flat surface, all applied loads are equiva- 
lent static loads 

The design method is based on the correlations set 
forth in references [7, 8, 9); however, as for the 
model generation and the calculation assumptions, 
the adopted procedure is rather conservative 
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The allowable stress for the anchorage bolts in 
tension 18 


Con. = 0.9 x ry 31.5 kg/mm* (6) 


The allowable bearing strength of the concrete is 
ors. = 2 (0.85 x @ x f ) = 


= 2(0.85 x 0.70 x 2.8) = 3.3 kg/mm* (7) 
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Fig. 7- Fabrication draw- 
Inge of @ typical massive 
structural embedded unit. 
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“yy = $0 mm «0p = 215 mm 
SECTION AA . P, = 100 mm *O5 = 430 om 
-“H 2 1200 mm ~Dg = 137.5mm 
0) = 190 mm -O5 = 425 mm SECTION C.-C 
Os = 237.5mm 
in the case that the bearing surface is much larger where 
then the loaded area [7). C= Oess. (H - L,) (10) 


Rut, in the plate end anchorage region and assum- 
mg 4 rectangular stress distribution, such value 
should be limited to [7] 


Gor. = 0.9 x fi = 2.5 kg/mm’ (8) 
3.2.1. Reinforcing plate design 


The reinforcing plate is modelled as shown in 


fig. 8. 
Assuming ® group of 12 bolts acting as anchorage 
bolts, from the following equilibrium equations 


T=C+F, 
TM.=(C 1,)+(F, L,)—M, 


(9) 
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and introducing the values (1), (2) and (8) into (9) 
and (10), it comes out 


L,= 80 mm (11) 
T = 330 000 kg (12) 
C = 242 000 kg (13) 
Therefore the tension load per bolt is 
—— & 27500 k l4 
a= g (14) 


which is less than the anchor bolt capacity cal- 
culated using (6) and the thread geometrical data 
given in fig. 3. 
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Fig. 8 - Mode! of the 
reinforcing plate. 








“hg = (L- 120-1075 -y 
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eS ee 


bg = (107.5 + 215 8 





The section S-S is checked by evaluating the 
bending moment 


Ms-s=C-L, (15) 
Which, using the value (13) and the dimensional 
data shown in fig. 8, comes out to be 
Ms.s~8700 10 kgs mm (16) 
Therefore the bending moment per stiffener (see 


‘letuil A in fig. 7) is 





(17) 


and, using the plastic modulus, the associated stress 
is given by 





in 
he a (18) 
4 


Introducing (17) and the geometrical data shown 
in detail A of fig. 7 into (18), it is obtained 


o,_, = 34.5 kg/mm" (19) 


that is less than (5). 








The bending moment due to tension in the anchor 
bolts ia evaluated by 


Masse TL, (20) 
ttee! 


that gives, using (12) and the geometrical data 
given in fig. 8 


M 4-9 5700 10' kg» mm 
that is less then (16). 


3.2.2. Shear lug design 


The polar moment of inertia about the 2-2 axis of 
the bearing areas is calculated through the follow- 
ing equation 


L,, = DD, Py) 104+ DD, Py) - 104 
+ DD, P) 2+ DD, Py 12 (a) 


which, introducing in (21) the geometrical data 
given in fig. 7, gives 


Te = OW & 10" mnt (22) 


The bearing stress on concrete results from this 
correlation, 


, F, M, ; dD, 
2 gp 6 ape 23 
fs, Sree, ; Tas ™ 


where ‘he bearing surface is given by 


Sve, = HP, + 20 (D, - Pi) (24) 


(eo.) 


Substituting the dimensions given in fig. 7 into 
(24) and using the values (3), (4), (22), and (24) in 
(23), it results 


f= 1.7 kg/mm" (25) 
which is less than (8). 
Assuming conservatively that each 25 mm thick 


shear lug (see detail B of fig. 7) has one long clamped 
edge and three free edges, the maximum stress in 
such shear lug due to the bearing stress (25) is 


Oring) 2 20 kg/mm" (26) 


that is less than (5). 


4. FABRICATION 


The key problems to be considered upstream, dur 
ing aud downstream the shop-fabrication are the 
following: 


- material selection 

jot design 

welding method 
— post-weld beat treatment 

non-destructive examination 
Since each embedinent requires a very large amount 
of welding combined with @ considerable number of 
adjacent lugs and brackets obtained from thick 
rolled plates, prevention and avoidance of lamellar 
tearing cracks is one of the main design objectives. 
The material selected for each embedment was 
IDROTUB-56-F, normalized, fully killed and made 
to fine grain practice carbon-manganese steel with 
the following chemical composition, 


Carbon 0.80 % (max) 
Manganese 1,60 % (max) 
Silicon 0.40 %, (max) 
Sulphur 0.035% (max) (27) 
Phosphorus 0.030% (max) 
Niobium 0.080% (max) 
Vanadium 0.080% (max) 
Nitrogen 0.015% (max) 
Chromium 0.40 % (max) 


at ladle analysis, to produce plates up to 70 mm 
thickness with the following mechanical properties 


o, == 56 kg/mm* (min) 


a = 40 kg/mm* (min) (28) 


Ay = 21% (min) 
In addition each plate was impact tested in ac- 
cordance to the ASME-Beiler and Pressure Vessel 


Code, Section 3, Class B, to the following Charpy- 
-Vee values, 


K, = 3.6 kg -m/cm*, minimum average value of 
3 specimens 
(29) 


K, = 2.7 kg -m/cm*, minimum value of 3 
specimens 
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as determined by longitudinal 10 x 10 x 55 mm 
test specimens according to the ASTM-A-370 
standard, at 0 °C temperature, 


Each plate was also 100°, visually inspected and 
ultrasonwly tested according to the ASTM-A-486 
standard. 
Therefore, the minimization of lamellar tearing eu- 
sceptibility was obtained by increasing the short- 
‘transverse ductility of the rolled plates reducing 
the inclusion content, maximizing the grain refi- 
nement aad using pulse-echo ultrasonic testing to 
detect laminations. 
All parte were flame-cut and all flame-cut weld 
- wm were ground for ~ 1 mm depth at 
ast 
All welds were made by SMAW manual process; 
appropriate weld sequence and adequate bracing 
were used to prevent warping as well as undue de- 
formations, since, in some cases, the predicted weld 
shrinkage was ~ 2.5 mm. 
The welding material and bead sequence were se- 
lected in order to meet the Charpy-Vee impact 
properties (29) on both weld notch and heat-affect- 
ed zone using the method set forth in the ASTM 
A-370 standard, at a test temperature equal to 
0 °C, 


The stick used for the whole fabrication was low- 
-hydrogen Siderotermica-Supercito Basico 60, pre- 
heat-interpass temperature was 180-200°C for a 
distance of ~ 8) mm minimum on each side of the 
weld, root passes were made with a 3.25 mm di- 
ameter stick and metal built-up was made with a 
4 mm diameter st ck. 


All double-side full-penetration welds had root 
gauged before back welding. 


Single-side full penetration weld had back cover- 
-passes or 5 mm thick back-strip which also acted 
as driving fit. The back-strip, wherever used, was 
continuous. All weld end-preparations were fully 
visually examined. Additional provisions were in- 
corporated into the fabrication design as the bevel 
orientation, preference for double-side balanced 
joints, small volume welds (fig. 9) 


Each reinforcing plate and the corresponding at- 
tachment were shop-preassembled for the purnosc 
of controlling dimensions and fit-up check p:ior to 
shipment to the site. 


Each reiaforcing plate and the corresponding at- 
tachment, shown in fig. 2, were independently 
atrens relieved to a temperature 600-625 °C after 
complete shop-fabrication. Holding time was 1 h/25 
mm thickness, temperature gradient was 190) °C /h. 
for both heat-up and cool-down to 250°C, below 
which each assembly was expored to the vir. 


Each approximately 1/2 weld deposit thickness 
was 100% MP inspected for plate thickness rang: 
ing from 20 mm up to 50 mm, keeping constant 
the preheat-interpass temperature. 

All completed welds were 100°, MP examined after 
post weld heat treatment. 

Welding procedure qualification texts have been 
run in accordance to the ASME-Boiler and Pres. 
sure Vease! Code, Section 9, Welding and Brazing 
qualification, along with specific requirements as 
mentioned above. 

The bead sequence, electrode diameter and HV,, 
hardness measurements resulting for macro-exam- 
inations of typical overbead and horizontal posi 
tion welds are shown in fig. 10. 

A typical massive embedded end-connection of a 
radially installed beam is shown in fig. 11. 


5. INSTALLATION 


Since the site installation of all massive embed- 
ments had to be done in very congestioned areas, 
wherein accessibility conditions might have been 
critical, the following detailed procedure was 
studied, and applied through an adequate surveil: 
lance program: 

1. Identify on the RPV pedestal the area asso- 
ciated to each embedment. 


2. Mark-up clear and visible horizontal and ver- 
tical axis on the RPV pedestal. 


3. Mark-up the peripheral edges of each reinforcing 
plate on the RPV pedestal. 


4. Cut bolts within the area as defined per step 
no. 3 to the required 4.050 mm radius (fig. 7) 


5. Check whether the periphery of each reinforcing 
plate has sufficient margin to permit complete 
welding of all bolts located nearby the edges. 
Minimum distance between the reinforcing plate 





edger awl the peripheral bolts centerline should be 
~' 100 mm 


6 Bet adequate template upon the aren per step 
no, 3, slightly adjust if necessary, to suit the re 
quirements per step no 5, then mark-up carefully 
each holt» on the template 


7 Re-wdentify carefully both horwontal and ver 
tical ania on the template 


8. Roribe map per step no. 6 awl axis per step 
no Toon the corresponding remforcing plate outer 
surface 


¥ Drill and machine Lules on the reinfureing plate 
te the geometry shown in fig. 19 


1) Ret and align in position the remforcing plate 

















11. Commence welding corners bolta (ace fig. 13) 
12. Continue welding bolts (see fig 13) 
15. 100°, MP teat 


14 Grind welded areas flush to the remforeng 
plate outer eurface 


15. Clean exposed metal surfaces 
16 Re-check location of both horizontal and ver 
teal axis per step no. 6 


17, Bet and align in position the box-type attach 
ment 


18. Check for planarity, orientation, portion tol 
erance and radial distance uf the cantilever attach: 
ment (see fig. 2) 


19. Commence welding the attachment to the cor 
responding reinforcing plate. 


2. 100%, MP teat 


21. Clean exposed metal surfaces 


22 Roughen initial pouring surface by buch ham. 
mering and cast final concrete annulus (see fig. 2) 


22) Re clean exposed metal surfaces 


All field welling wae a non-stop welding anti at 
least 1/2 weld deposit was The rem 
forcing plate-to-box tyne attachment full penetra 
tion weld was not stress-relieved The most crit 
veal phase of the site-installation was the rein 
forcing plate to-bolt welded connection that was 
subjected to the following mandatory requirements 


" on pleted 


the concrete temperature should not exceed 
70°C during welding, 

root-gap between the bolt and the hole should 
not be leas than 7 mm, to allow for smooth insertion 
of the reinforcing plate, since many embedded 
bolta were misaligned. 

the pull-out force of the weld should not be lem 
than the tensile load of the bolts. 


Rach anchor bolt wae fabneated in accordance 
with the ASTM-A-615 Grade ©. from deformed 
rebar having the following chemical composition 


Carbon 0.32%, (max) 
Manganese 1.25% (max) 
Phosphorus 0.05 % (max) 
Sulfur 0.05 %, (max) 
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Fig 13 - Sequential procedure for Meld welding the reintorcing plete 
embedded anchor bolts (conceptuel). ~— 


























at ladle analysis, and the following mechanical Preheat-interpass temperature was 100°C and was 
oe closely controlled during welding, and achieved 
- — asing & flame whose orientation never matched the 
“tn = © wa Ge bolt outer extremity Extensive hardness measure. 
0, = 35 kg/mm* (min) ments, lateral bending and pull-out tests along 
_ with macro-examinations confirmed the full sound- 
ness and ductility of both weld notch and heat- 
-affected zone. 
The configuration of the bolt to-reinforcing plate The macro-etched section is shown in fig. 15 and 
joint is shown in fig. 12; the lateral surface of the the HV,, hardness values are shown in fig. 16. 


portion of bolt penetrating the plate is threaded to A lateral bending test was run on two samples 
achieve complete fusion machined from each assembly as shown in fig. 17 


For site-welding low-hydrogen FOX-EV-50 elec- and led to acceptable results. 
trodes were used Pull-out tests, along with bending tests and ma- 


Bead sequence and technique are shown in fig. 14. cto-examinations, were successfully performed. 


Ay, = 16% (min) 
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S4 14. Bead sequence of & typical © 42 mm anchor boll-to-reintorcing plate weld 
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Fig '6 Mardness measurements on both weld-notch and heet- 
afected rone of # tyorce! enchor-dolt-to-reintorcing plate joint 








TABLE 


PULL OUT THAT APRL LTS 





Applied atren 
' 
Sample 2 (eg /erven 
tensile yielding Lenaile (min) 
l 67 4) 
“ 
2 61 AL) 


Heher etee! merhanica! prepert ree 
(kg /em?) 


Pasiure pow @tiren 


viehling (min) on belt 


73 mm from enrhorege plat: 


7 mm Thom arc hota plete 





The pull-out teste run on two full-size samples aa 
shown in fig. 18, gave the results shown in tab, 1, 
that are consistent with the requirements speci 
fied above 

Site welding of the anchor bolts to the reinforcing 
plate, privr to positioning the box type attach 
ment, is shown in fig. 19 


6. CONCLUSIONS 


The massive «steel embealmente as desctihbed herem 
Conatitute® an wnwueial plant feature fron leauge 


and inatallatiot ew prointe 1 hee adapts 1) 


| heavy 
welded unite ty pr al of thodern nuciear aetruc 
tures, that are required to withetand the high tm 


pact loads resulting from the desgn criterma and 
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* hye regu ate?’ requirements guverning the pro 
ieeteen of all satety related equipments within 
the «rye irom the « onee quences of anv pipe 


fas ’ urrenre in the apecit project referred 
: +) paper (Lact nWUR Mark p a40 MWie)) 


ii TL ivnamee formes ree up to Goa 
kg. a* Getermuned by the pipe wha damage study 
Ay poereerment on the pipeng integrity crterns and 


ing Toutes within the dry well alwave requires 
nesderalble period of time. whick « verlape the 
tateee tervals Here@eenr for the eowel construction 


on t hve tee anrca netalliatenn critecal phase» 
Therefore the embedded } te eolugteon allows de 
“ee tee fet tithe deagn activiteee from 


the * ~t Mteal ate constructeon ectavitecs How 
currence demgn conservateem and 
feuieet on engineering judginent are required t« 
ac heevwve a feaseohable fetern on wmvestment and 
con perreate for the ada ona ete su flered for 
returmiany and poss) bbe devretion from the con 
coptus deugn pre. roruals establrabed 
Deugn conservatem, ¢ conmderation of pleats 
ety -« alee pepeeeary m the aprca fy embedded an 
chet bolt solution since positioning 4) mm bolts 
cvhednecal reinforced 
—erete wall ee the RP\ pedestal may lead to 
an algnment not fully commetent with the pattern 


it a tuogh atee| le rest 


geometrcal requirements set forth im sect 2 and 
7 and * In the epecrie project referred 
30) anchorage bolte and ~ 8&5 tons 
48 embedments 


bie hee 
te above 


rolled plates were used for the 
netaliateon and fabmeetson 


The average weight of eact enmbedment m ~ 5200 
ke (large oie 200) ke iediem se), ~ OD 
kg (email see) It should be noted that the dry 
well and. generally speaking. the primary contain 
ment, are very congestioned areas therefore they 
are ver’ senaitive to both design changes and hi 
cenmng delays that drastically affect the project 
maater echedule as well as the installation phases 
and procedures 

The reinforced concrete structures, ie. the RPV 
pedestal, proved to be very versatile to changes 
without causing serous delays and without affect 
ing the required quality level for such structure 


The use of maternal having good impact properties 
= required «ince each part of the pipe-whip struc 

tural evetem i, to a certain extent, an energy dis- 
sipating member for which ductility mm one of the 
deugn requirements 

In order to successfully complete the design of 
the reactor and containment system it i necessary 
to incorporate all pipe failure protection structures 
including the maasive stee] embedded unita as de- 
scribed in thee paper, into the early stages of the 
neciear wland layout 

Such lavout must be developed through high en 

gineering evaluation, so that potential conflicts 
arming from the changes occurring during the «le 

mgn progression and lioensing negotiations be elim 

inated using flexible design solutions @ 


Manewrist voreived Nevwember 22. 1979 
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Load applied in the #4 direction 
Load applied in the as direction 
Torsional moment applied about the 


on ane 
Bending moment applied about the yy 
anu 

Allowable bending strom for steel plates 
Allowable tension stream for anchor bolta 
Allowable bearing stress for concrete 


Capacity reduction factor of the concrete 


Specified comprossive strength of the 
conerete 

Bending moment applied about the aun 
ani 


Reaction force of concrete 
Reaction force of the anchor bolts 


Bending moment on section 8-8 due 
tw C 

Bending moment on cach atiffener of sec 
tion SS due to My « 


Bending moment at section S.S due to T 


Maximum bending stress on each atiffen 
er of section SS due ty Mgns 
om) 


Polar moment of inertia about 2-7 axis 


Bearing strew on the concrete 





See =m! Total bearing surface of the concrete 
we 

dng) kg mm’ Maximum bending stress on shear lig 
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SWE DEN 


GOVERNMENT GIVES LIMITED OPERATION GO AHEAD TO N-PLANT 
Stockholm DAGENS NYHETER in Swedish 2 Apr 80 p 6 


[Article: ‘''Forsmark 2 and Ringhals 4 Limited Authorization Given for 
Ope rat ion'') 


[Text] The government gives limited authorization for operating the 
Forsmark 2 and Ringhals 4 nuclear reactors. The authorization is given in 
accordance with the condition law but will be valid only through 1986. Ac- 
cording to what TT [Swedish Newspapers’ Wire Service] has found out, the 
government made that decision on 10 April. 


This is clear since the National Power Board on Tuesday gave its supplement 
to the application for authorization to load Forsmark 2 and Ringhals 4. 


The Swedish Nuclear Fuel Supply (SKBF) has in recent days also been success- 
ful in extending the reprocessing agreement with the French Cogema. It now 
involves reprocessing of 672 tons of spent nuclear fuel for 10 years as 
against 620 tons previously. 


But this is not sufficient for more than 5 years operation of Forsmark 2 
and 4 years operation of Ringhals 4. 


So here is the situation for the six reactors which are allowed to start 
according to the result of the national referendum: 


Forsmark | received authorization for loading with nuclear fuel from the 
Nuclear Power Inspection (SKI) on Tuesday. The loading will thus take 
place on 10 April, and then the test operation will last | year. The Na- 
tional Power Board hopes to start commercial operation already before the 
end of the year. 


Ringhals 3will be loaded on | July if SKI gives the go-ahead. Commercial! 
operation will be started at the beginning of 198). 


Forsmark | and Ringhals 3 will be allowed to operate through 1990 in ac- 
cordance with the authorization from the Liberal Party starting this summer. 


46 





Forsmark 2 will be loaded at the end of 1980 and will be placed in commer~ 
clal operation in October of 198). 


Ringhals 4 will be loaded at the end of 1981 and at the beginning of 1982, 


and commercial operation will start in November of 1982. 

Gives 22 tWh 

The four reactors produce a total of 22 tWh (billion kilowatt hours) an- 
nually. 


The total production of electric power was 92.4 tWh in 1979. 


According to the plans, Forsmark 3 will stand ready in 1985 and Oskarshamn 
3 in 1986. Both of them are then expected to have cost approximately 50 
billion kronor. They will produce a total of 12 tWh annually. 


The recently expanded Cogema agreement covers the reprocessing of 672 tons 
of spent nuclear fuel. Of this 361 tons covers 10 years operation of 
Forsmark | and Ringhals 3. 


Some 150 tons cover the operation of Forsmark 2 and Ringhals 4 through 
1986. The remaining 160 tons cover the nuclear reactors in Oskarshamn and 
Barseback. 


Within a couple of years a new extended agreement with Cogema about repro- 
cessing or a parliamentary decision about direct storage without reproces- 
sing will be required. 


In this way authorization for operation can also be given for Forsmark 3 
and Oskarshamn 3. In addition, authorization can be given for Forsmark 2 
and Ringhals 3 to extend operation after 1986. 


8958 
CSO: 5100 
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SWE DEN 


NUCLEAR AGENCY ORDERS ACCIDENT STUDY BEFORE LOADING 
Stockholm DAGENS NYHETER in Swedish 3 April p II 


[Article: ''Swedish Nuclear Power Inspection about Ringhals 3: Report on 
Accident Risks before Loading''] 


[Text] The Ringhals 3 nuclear reactor cannot be loaded with nuclear fuel 
before the owner, the State Power Board, has reported on the consequences 
of hydrogen gas explosions inthe reactor containment. This is what SKI 
[Swedish Nuclear Power Inspection] has decided. 


‘When the report requested is ready, SKI will decide as soon as possible 
whether the safety margins in Ringhals 3 are adequate or whether they must 
be improved,'' says the SK! chief, Professor Lars Nordstrom. 


The demands by the SKI will be reported to the government on Wednesday. 

The background is the Harrisburg accident and the reactor safety report. 

As we know, at Three Mile Island, outside Harrisburg, a hydrogen gas bubble 
was formed, which could have broken the reactor containment if it had ex- 
ploded. If that happened, large quantities of radioactivity would have 
been spread in the environment. 


Ringhals 2, 3 and 4 are of the same pressurized water type as the Three 
Mile Island reactor. As a consequence of the accident, the three Ringhals 
reactors containment structures have been equipped with safety valves, 
which will be able to release hydrogen gas in order to prevent explosions. 


The government has given authorization in accordance with the condition law 
and the council room law for loading Ringhals 3. According to the plans by 
the State Water Board, the loading wil! take place on | July. But SKI does 
not have a report on the consequences of hydrogen gas explosions and the 


risk that explosions of this type will break the corr: *t structure. 
Loading will not be permitted by SKI until the repor 3 “n received and 
approved. 


The State Power Board was reminded by SKI about the possibility of filling 
the containment structure with nitrogen gas, which prevents explosive hydro- 


gen gas from forming. That possibility will also be taken up in the State 
Power Board report. 


8958 
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